Background: Exploring the detailed pattern and correlates of dog walking is crucial to designing effective interventions to increase the proportion of dog walkers. The current study examined the prevalence and pattern of dog walking, the association between dog walking and health-related physical activity, and the correlates of dog walking among dog owners in Japan. Methods: Japanese dog owners' (n = 930) responses to an Internet-based cross-sectional survey were analyzed. A self-reported measure of physical activity, dog walking characteristics, and sociodemographic and dog-specific variables were obtained. Analyses of covariance and multivariate logistic regressions were used. Results: Overall, 64.4% of the surveyed dog owners walked their dogs. On an average, they walked their dogs 214.1 ± 189.5 minutes per week. The dog walkers were 3.47 times more likely to meet physical activity recommendations, were significantly less likely to be unmarried (OR = 0.61), and had higher levels of attachment with their dogs (OR = 2.32) than the nondog walkers. Conclusion: The findings confirmed that dog walking significantly helps dog owners meet physical activity recommendations for health and revealed that dog-specific factors such as dog attachment might be stronger correlates of dog walking than sociodemographic factors.
Despite the numerous health benefits associated with regular physical activity, 50% or more of the adult population in many industrialized countries, including Japan, do not engage in the recommended level of physical activity for health. [1] [2] [3] [4] [5] Therefore, the need to identify effective population-based intervention strategies to promote physical activity is exceedingly evident.
In Japan, approximately 20% of households own at least 1 dog. 6, 7 Although the proportion of dog ownership in Japan is lower than that in the United States (US) and Australia, where it is about 40%, 8, 9 it is expected to increase due to the rapid aging of the population and increase in single-person households. Several crosssectional studies have revealed that dog owners are more physically active than nondog owners 6, [10] [11] [12] [13] [14] [15] [16] and are more likely to meet physical activity recommendations than nondog owners. 6, 11 Moreover, dog owners who regularly walk with their dogs (dog walkers) have been observed to spend more hours walking and engaging in physical activity every week and be more likely to achieve the recommended level of physical activity than dog owners who do not (nondog walkers). 11, [16] [17] [18] Although dog walking plays an important role in increased physical activity among dog owners, dog ownership does not necessarily translate into dog walking behavior. Previous studies have observed that approximately 20% to 60% of dog owners are nondog walkers. [16] [17] [18] [19] [20] Considering the comparatively high level of dog ownership in the community, approaches to motivate nondog walkers to start walking their dog and encourage their family members to do so as well will considerably increase the physical activity of the population. To this effect, exploring the detailed pattern and correlates of dog walking would be essential for designing effective interventions. A number of studies have examined the prevalence and patterns of dog walking as well as the sociodemographic and dog-specific factors associated with it (factors specifically related to dog ownership), such as the size of the dog and owner attachment with the dog. 16, 18, 19, 21, 22 However, most of these studies have been conducted in the US and Australia. Evidence from other study settings, with different cultures and environments, is important to reveal commonalities and differences across settings in such patterns and correlates of dog walking. In addition, data from Japan are needed for the development of interventions to promote dog walking in Japan. 6 To this end, the current study examined the prevalence and pattern of dog walking, the association between dog walking and health-related physical activity, and the sociodemographic and dog-specific correlates of dog walking among dog owners in Japan.
Methods

Participants
The participants in the current study included dog owners (n = 930; 18.0%) who responded to an Internet-based cross-sectional survey, which was conducted through a Japanese Internet research service organization. The organization had approximately 264,000 voluntary registrants across Japan, obtained detailed sociodemographic attributes for each participant, and thus was able to select specific sociodemographic group(s) from the registered population according to the requirements of each survey. The survey requirement in the current study was to collect data from 5000 male and female adults aged 20-79 years. The participants were stratified by gender and 4 age brackets (20-29 years, 30-39 years, 40-49 years, and > 50 years) and allocated equally to 8 sample groups (n = 625). A total of 16,776 potential respondents were randomly and blindly selected from approximately 259,000 registrants aged 20-79 years in the database and were invited to participate in the Internet-based survey via e-mail. The number of potential respondents in each stratified sample group was determined by dividing the quota (n = 625) by the response rate of the corresponding sociodemographic group, which was computed from the results of numerous previous surveys conducted by the organization (eg, potential male respondents aged 40-49 years: quota of 625/mean response rate 35% = 1786). The invitation e-mail contained a URL directing them to a protected area of the Web site, from where the questionnaire could be accessed. They could log on using their own login ID and password. As an incentive for participation, the Internet research service organization offered reward points valued at 80 yen. One US dollar was equivalent to approximately 116 yen at the time. A total of 5253 respondents (response rate: 31.3%) voluntarily clicked on the "agree" button at the end of an online informed consent form and completed the questionnaire. The current study was approved by the Human Research Ethics Committee at Waseda University, Japan.
Measurements
Dog-Specific Variables and Dog Walking. In the current study, the size of the dog (dog size) and level of owner attachment with the dog (dog attachment) were selected as exploratory dog-specific variables. In terms of dog size, the participants were required to select the size that best described their dog from the following 3 sizes: small, medium, and large. In terms of attachment with the dog, the 7-item scale of pet attachment developed by Kaneko 23 was included and reworded in accordance with its reference to dogs. The internal consistency reliability for this scale of dog attachment was good and had a Cronbach's alpha coefficient of 0.88 in the current study samples. Examples of the items are "I feel friendlier toward my dog than toward many of my friends" and "my dog understands my feelings." Each item was assessed on a 4-point Likert scale ranging from "strongly disagree" to "strongly agree." All the items were subsequently summed up to form a single dog-attachment variable, which was dichotomized into high and low categories based on a median split. With regard to dog walking characteristics, the dog walking status, duration and frequency of dog walking per day, and number of dog walking days in a normal week were determined from the following questions. The participants were first asked, "Do you walk with your dog?" Those who responded yes were further asked, "How many times per day do you walk with your dog," "How many minutes per day do you walk with your dog," and "During a usual week, how many days in a week do you walk with your dog?" All 3 items were reported using a continuous scale. The total weekly dog walking time (minutes/week) was calculated by multiplying the duration of dog walking per day by the number of dog walking days in a normal week. Dog walkers were defined as dog owners who responded "yes" to the question concerning dog walking status and reported walking with their dog at least 10 minutes or longer in a usual week.
Physical Activity. A short version of the International Physical Activity Questionnaire (IPAQ) was used to estimate the physical activity in which the participants engaged. The IPAQ was designed to identify the frequency and duration of walking, moderate physical activity, vigorous physical activity, and sitting time (ST) in the previous week. 24 The Japanese version of the IPAQ has been observed to have acceptable validity and reliability. 25 The total minutes per week spent in total physical activity for health enhancement (TPA), moderate-to-vigorous intensity physical activity (MVPA), and walking as well as the average ST per day (in minutes) were estimated from the IPAQ. MVPA was computed by summing the minutes per week of moderate and vigorous physical activity excluding walking. TPA was estimated by summing the minutes per week of MVPA and walking. The weekly minutes of dog walking reported in the questions with regard to dog characteristics were not added to the minutes spent walking or TPA in the IPAQ. The TPA and walking were dichotomized at 150 minutes per week to indicate adherence to the public health physical activity guidelines. 
Statistical Analyses
Only dog owners (n = 930; 18.0% of the total participants surveyed) were included in the analysis. Of the 930 dog owners, data from those who provided incomplete information for the study variables (n = 96) were excluded from all analyses. With the exception of age, marital status, and employment status, there were no differences between individuals who completed the survey and those who did not in terms of their sociodemographic characteristics. The mean age of participants who provided complete information was significantly higher than that of the excluded participants [t(928) = 3.22, P = .001]. The participants who completed the survey were significantly more likely to be married and unemployed than those who did not [χ2(1,930) = 5.73; 12.07, P < .05]. First, dog walking rates were reported by percentage. Next, descriptive statistics for dog walking characteristics were reported using frequency, mode, and mean (SD). Analyses of covariance were used to determine the mean differences in the physical activity variables (TPA, MVPA, walking, and ST) between dog walkers and nondog walkers. All sociodemographic and dog-specific variables were included as covariates. Logistic regression analyses were conducted to estimate the odds of dog walkers achieving the recommended level (150 min/week) of TPA and walking while controlling for the sociodemographic and dog-specific variables. To examine whether each sociodemographic factor, dog size, and dog attachment was related to dog walking, univariate logistic regression analyses were first conducted. Subsequently, forced-entry multivariate logistic regression analyses were conducted to examine the main effects of dog walking on all sociodemographic variables, dog size, and dog attachment. The statistical significance was considered to be P < .05. All analyses were conducted using the Statistical Package for Social Science (SPSS) for Windows version 15.0 (SPSS Inc., Chicago, IL, USA).
Results
Basic Respondent Characteristics
Sociodemographic characteristics of the responding dog owners included a mean age of 42.0 ± 12.4 years; 43.4% were males, 70.3% were married, 44.5% had graduated from college, 53.8% were employed full time, 95.3% lived with others, and 74.9% lived in a single-family dwelling with home ownership. Moreover, 12.0% of the participants had a household income of less than ¥3,000,000, and 19.1% earned more than ¥10,000,000 annually (Table 1) .
Dog Walking and Health-Related Physical Activity
Overall, 64.4% of the dog owners reported that they walk with their dogs. Furthermore, 65.0% of these dog walkers walked with their dogs once a day, and the additional 31.6% walked with their dogs twice a day. The modal duration of dog walking per day was 30 minutes (27.0%) followed by 60 minutes (24.0%). Dog walkers who walked with their dog 7 days a week (42.1%) were most frequent, followed by 2 days (13.6%), 3 days (12.5%), 1 day (10.2%), and 5 days (10.1%) a week. On an average, the dog walkers walked with their dogs 4.8 ± 2.3 days a week, 42.8 ± 27.4 minutes a day, and 214.1 ± 189.5 minutes a week ( Table 2 ). The dog walkers had, on an average, 130.4 and 124.0 more minutes of TPA and walking per week (P < .000) than the nondog walkers. However, there was no significant difference in the MVPA and ST between dog walkers and nondog walkers. A significantly higher proportion of owners who walked their dogs achieved 150 min of TPA (72.6% vs. 42.1%) as well as walking (58.7% vs. 26.9%). The dog walkers were 3.47 and 3.56 times more likely to achieve 150 min of TPA and walking respectively than the nondog walkers (P < .000).
Factors Associated With Dog Walking
In the univariate analysis, 2 sociodemographic variables and 2 dog-specific variables were associated with dog walking (Table 3 ). The odds of dog walking were significantly higher among those aged 50 years and above than among those aged 20-29 years. In addition, the dog walkers were significantly less likely to be unmarried. The odds of dog walking were also significantly higher among those who owned large-sized dogs and those who were more attached to their dogs. In the multivariate analysis, the likelihood of the respondents being dog walkers was significantly lower in owners who were unmarried and significantly higher in owners who had high levels of dog attachment (Table 3 ).
Discussion
The current study purported to describe dog walking and health-related physical activity behaviors and identify the correlates of dog walking among Japanese dog owners. The study provided extensive data pertaining to the prevalence and pattern of dog walking behavior. Among the surveyed dog owners, 65% walked with their dogs. In addition, dog walking once or twice a day for a total of 30-60 minutes every day of the week seemed to be comparatively frequent among these dog walkers. These results suggest that regular dog walkers can maintain a sufficient level of physical activity by engaging in dog walking, although the intensity of dog walking may not be high enough to achieve the recommended physical activity level. 1 This study found that the prevalence of dog walking was slightly lower than the 60%-77% found in the studies on the epidemiology of dog walking in the US and Australia. [18] [19] [20] Regarding the frequency of dog walking, only 1 study from the US measured the frequency per day and estimated that 80.2% engaged in 1 or more dog walks. 21 Two studies from Australia examined the number of dog walks per week: 19, 20 1 study observed an average of approximately 4 times, and the other, 7 times the modal number. Direct comparisons with these studies are difficult because the assessment instruments and evaluation methods used for dog walking are slightly different, but the findings in this study are relatively similar to their findings. However, the duration of dog walking found in this study is 35-80 min per week longer than that found in the US and Australian studies. 18, 19 Higher residential density in Japan than in the US and Australia may play a possible role in this difference. 26 There are 2 implications of this. First, dog walkers in America and Australia, where the residential density is low, may not need to walk with their dogs for a long time because they have larger yards or spaces in which to exercise their dogs. 18, 27, 28 In contrast, dog walkers in Japan, where the residential density is high, do not usually have large yards. Further, the local regulations in Japan do not permit dogs to be off the leash in most parks and public spaces. Consequently, to exercise their dogs, Japanese dog walkers might have to walk their dogs for a longer time than do US and Australian dog walkers. Second, living in neighborhoods with such a high residential density is an important environmental correlate for walking and one of the key elements in a high-walkable neighborhood. 28, 29 Japanese dog walkers might be able to walk more safely and enjoyably, and therefore, for a longer time, in a relatively walkable environment, which often has adequate pedestrian facilities. 28 Regarding health-related physical activity, the dog walkers walked about 18 minutes more per day than the nondog walkers did, reflecting a difference of almost 19 minutes in the TPA level between dog walkers and nondog walkers. Nevertheless, the MVPA of dog walkers was similar to that of nondog walkers. Finally, meeting the physical activity recommendations by both engaging in physical activity and walking was much higher in dog walkers than in nondog walkers. These results confirm that dog walking rather than just dog ownership significantly increases physical activity toward achieving the recommended physical activity level. The current findings are consistent with those of earlier cross-sectional studies from the US and Australia, which report the positive association of dog walking with engaging in physical activity and meeting the national physical activity recommendations. [16] [17] [18] [19] [20] Therefore, it is clear that exploring a strategy for motivating nondog walkers, who account for approximately 35% of the surveyed dog owners in this study, to regularly walk with their dogs is necessary to increase the physical activity level of the population.
Identifying the various characteristics of dog walkers could provide relevant information for designing tailored interventions to encourage sedentary dog owners to start dog walking. Inconsistent with the previous reviews of the sociodemographic correlates of general physical activity behavior, in which gender, age, education, and household income were documented as consistent correlates, this study discovered that marriage was only a sociodemographic correlate of dog walking after adjusting for certain confounding variables. 30 The few sociodemographic correlates of dog walking found in this study are similar to those revealed in previous studies. 18, 21 These findings confirm that other significant correlates of dog walking could exist. Many such significant correlates may be included within dog-specific factors. In fact, previous studies have reported the obligation to care for one's own dog and dog size as significant dog-related correlates of dog owners' leisure-time walking, although these studies have not directly evaluated their relationship with dog walking. 10, 20 The current study revealed that dog attachment, examined as 1 of the exploratory dog-specific factors, was highly correlated with dog walking. However, an Australian study observed that the level of dog attachment was univariately associated with dog walking behavior, but its explanatory ability was lost in the multivariate analysis with other psychosocial and environmental dogspecific factors. 19 In this Australian study, social support and motivation to walk provided by the dog and access to a public open space with dog-supportive features emerged as significant dog-specific factors associated with dog walking behavior. 19 Numerous studies have reported that engaging in general physical activity is associated with a diverse range of sociodemographic, psychological, social, and environmental factors, which is consistent with the 19, 22 Thus, further extended studies that include dog-specific factors across such multiple levels simultaneously are necessary to clarify the relationship between dog attachment and dog walking and to identify the significant contributors to dog walking in Japan. Regarding the lack of an association between dog size and dog walking found in the multivariate analysis of this study, dog size could influence the quantitative and qualitative aspects of dog walking such as intensity and duration rather than whether dog owners walked with their dogs. 20 In this regard, objective measurement can provide detailed and accurate information with respect to dog walking behavior. In addition, periods of pausesuch as while the dog is excreting or urinating or while the dog owner is standing in an off-lead space or talking with other owners-often occur during dog walking, which could lead to the overestimation of both duration and intensity of dog walking in the self-reported assessment. Thus, the use of objective measurement would be required in future dog-walking studies.
The current study has a number of limitations. First, the analysis was cross-sectional, thereby making it impossible to determine cause and effect. Next, data regarding the level of physical activity and dog walking were gathered using only a self-report questionnaire, which could be subject to bias. Although the self-report questionnaires were beneficial for assessing all the dimensions of physical activity such as walking and other modes of MVPA, a tendency to overestimate duration has been often reported. 32, 33 Thus, objective measurement should especially be used to assess the total and healthenhancing (MVPA) physical activity among dog owners. Moreover, issues of generalizability in an Internet setting, mainly due to selection bias, are important considerations because of the nonrepresentative nature of the Internet population and the self-selection of participants in the survey. 34 Additionally, people are more likely to respond to a survey if they are interested in its content or attracted by the incentives offered for participation. [34] [35] [36] Therefore, the basic respondent characteristics could be biased, implying that the findings in such a setting may not be directly applicable to the general population.
In summary, the current findings demonstrated that dog walking can have a positive impact on health-related physical activity and in meeting the physical activity recommendations for the surveyed dog owners in Japan. Moreover, the dog-specific factors including the level of dog attachment are likely to be strong correlates of dog walking as compared with the sociodemographic factors among the surveyed dog owners in Japan. Since 35% of these surveyed dog owners were nondog walkers, more detailed studies are required to examine such dog-specific correlates of dog walking to assist in the designing of appropriate interventions.
